Summary A prospective study of 232 patients with primary invasive breast cancer (UICC Stages I, II and III) and histologically confirmed axillary node status was carried out to assess the prognostic significance of several readily available clinical and pathological characteristics. In addition to the recognised utility of tumour size and axillary lymph node status, the presence or absence of cohesive clumps of malignant cells in peritumoral vascular spaces (both lymphatic and blood vessels) was found to be prognostically important.
improved over the last few decades, despite better radiotherapy techniques and a wide range of new hormonal and cytotoxic agents (Brinkley et al., 1984; Powles et al., 1980) . It is accepted that a proportion of cases with so called "localised" mammary carcinomas have systemic disease at the time of initial presentation which currently available physical and biochemical methods fail to detect. It is, therefore, important to have reliable ways of identifying those patients most at risk of developing metastatic disease who might consequently benefit by receiving systemic adjuvant therapy following primary surgical care. In the absence of a single reliable prognostic criterion, varying combinations of parameters may be used (Fisher et al., 1975 ; Report of the Primary Therapy of Breast Cancer Study Groups, 1978; Hutter, 1980; Rosen et al., 1982) . These include the size of the primary tumour, its histological features and oestrogen receptor content, the degree of elastosis and small round cell infiltration, and most important of all, axillary lymph node involvement determined pathologically. However, these are far from adequate so that there is still a need for other prognostic indices.
Using recurrence rate (disease-free survival) as the end point, we al., 1978; Meir et al., 1980) .
Methods
All the material was examined immediately after operation. The tumour(s) were measured and samples with a generous portion of surrounding breast tissue taken. In addition, the nipple and mammary tissue from each quadrant distant from the main mass were examined. The axillae were dissected and each lymph node taken for histology.
All the tissues were fixed in neutral buffered formalin and processed for light microscopy and staining with H and E by conventional methods. Between one and three sections from each tumour and one section of each lymph node were examined. Steroid receptor analyses were not available at the outset of this study.
In some instances, immunocytochemical methods were used to outline vascular and lymphatic channels (Bettelheim et al., 1983) . The Logrank test as described by Peto et al. (1977) was used for all statistical analyses.
Histology
The pathological types of the 232 primary tumours examined are shown in (Fisher et al., 1975 Table II. The disease-free survival in patients presenting with tumours measuring < 3 cm was significantly better compared to those whose tumours were > 3 cm in their longest axis (chi-square = 4.13; P<0.05). Axillary lymph node involvement in breast cancer irrespective of degree (Table II) , was associated with a recurrence rate of 54.4% in contrast to 26.8% in cases with negative axillary lymph nodes. The difference in disease-free survival between axillary lymph node positive and axillary lymph node negative patients was statistically significant (chi-square = 20.26, P <0.005). There were only 7 cases of local recurrence without distant metastases in this study and all occurred in patients whose axillary nodes were uninvolved. No relation to the type of surgical procedure was apparent: Five patients were treated by a mastectomy, 2 had their tumours removed locally.
The invasion by tumour cells of the vascular structures in proximity to the primary lesion was of similar significance with a recurrence rate of 53.4% when used as a separate criterion. The recurrence rate in tumours where vascular invasion was not detected was 29.5%. The difference in disease-free survival between these two groups was found to be significant (chi-square = 20.98; P <0.005). When vascular invasion was adjusted for both tumour size and axillary status, it retained its prognostic significance (chi-square 9.2, P<0.01).
By combining axillary nodal status with vascular invasion we were able to show that peritumoral vascular invasion identified in patients with axillary lymph nodes free of tumour is a significant prognostic factor (chi-square 9.85, P <0.005). In patients with axillary lymph nodes involved with tumour, however, the situation is less clear-cut: the contrast between cases with peritumoral vascular invasion present and cases where peritumoral vascular invasion was absent, approached but did not quite achieve significance at the 5% level with chi-square=3.68 (Figures 4 and 5) .
Discussion
There is a need to refine and identify further factors which assist in the prognostic assessment of patients with breast cancer. Moreover, the identification of indices which are available to all surgeons and pathologists would be of particular value as not everyone has access to steroid receptor analyses, esoteric screening methods, studies of tumour ploidy, etc. Our study has confirmed the Validity of tumour size and axillary nodal status while drawing attention to the further prognostic importance of the presence of tumour cells in endothelial-lined spaces -both lymphatic channels tumour emboli present in vascular spaces. The difference in disease free survival is not significant (chi-square 3.68; P<0.01).
and small blood vessels -closely associated with primary invasive mammary carcinoma. This matter has so far received only scant attention (Bettelheim et al., 1983; Bettelheim & Neville, 1981; Kister et al., 1966; Nime et al., 1977; Roberts & Hahnel, 1981; Rosen et al., 1981 Rosen et al., , 1982 . Routine H & E histological preparations are quite adequate for the detection of vascular invasion by malignant cells provided a generous stromal edge to the tumour is taken (Bettelheim, et al., 1983) . Our previous study employed immunocytochemistry and various antibodies to outline vascular and lymphatic channels. This approach, although aesthetically pleasing, did not increase the detection rate of such intravascular tumour emboli. It did, however, identify some small blood vessels interpreted as lymphatic channels on routine preparations stained by H & E (Report of the Primary Therapy of Breast Cancer Study Groups, 1978) .
In this study with a median follow-up of around 5 years, the invasion by tumour cells of lymphatic and blood vessels associated with the primary tumour, provided prognostic information equal to that derived from axillary lymph node involvement. A recurrence rate of 40% in the group of patients with no axillary involvement but with intratumoral vascular invasion contrasts with the 20.5% recurrence rate from patients in whom neither nodal nor vascular invasion was observed. The assessment of vascular invasion, therefore, provides important additional information in cases where axillary lymph nodes are available for histological examination. It is likely to become even more valuable as a further prognostic parameter as more and more surgeons practice local excisions without axillary exploration for breast cancer.
In another separate, but related study, we have found the presence of tumour cells in the bone marrow in about 26% of patients at the time of their initial presentation with breast cancer and when all other diagnostic procedures failed to reveal evidence of metastases (Sloane et al., 1980) . Preliminary analyses have shown a relationship between the presence of such marrow micrometastases and peritumoral vascular and/or lymphatic invasion (Dearnaley et al., 1981; Redding et al., 1983) . Accordingly the finding of such invasion may present an important feature for the stratification of patients entering therapy trials and may indicate the need for active adjuvant intervention. 
